Steady magnetic fields with different intensities were adopted to treat molten carbon steel. The refinement of crystal particles was tested, on which the magnetic field intensity was optimized. Original Position Analysis (ΟΡΑ) technology was used to analyze the migration of impurity elements as well as the distribution and segregation of impurity elements P, S and C in the solidification process of molten carbon steel. Combined with the previous achievements, the effects of magnetic field on molten carbon steel have been discussed.
INTRODUCTION
The main applications of a steady magnetic field, especially one less than 1 tisla (T), are to stir metal melt, break up the dendrite, refine crystal particles and improve the quality and performance of steel /1,2/.
Nowadays, researchers' attentions to the effects of magnetic field have been diverted from the refinement of crystal particles to the distribution of elements in the solidification process /3,4/. In recent researches, scholars conducted such studies of magnetic fields to treat alloys /5-13Λ However they mainly focused on low melting point alloys instead of high melting point metals such as liquid iron and molten steel. In this article, magnetic field with intensity of 0~1 Τ was used to deal with molten carbon steel during its solidification process. The Original Position Analysis (ΟΡΑ) technology was performed to quantitatively analyze the distribution of impurity elements P, S and C in steel ingot. The effects of steady magnetic field on the distribution of impurity elements are discussed.
The Effects of Steady Magnetic Field on Solidification
Microstructure and Distribution
EXPERIMENTAL PROCEDURE
Carbon steel was used as an experimental material.
The samples were melted at 1823 Κ (1550°C) and the magnetic fields with different intensities were applied to the molten steels from the beginning of solidification (the schematic diagram of steady magnetic field is shown in Figure 1 ) to the end of cooling. The experimental results were analyzed and compared, the distribution of impurities elements in solidification microstructure were obtained. Details about the experiments are listed in Table 1. watar inlet water outlet
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•30m* -10m is the highest in the center of the sample, and the distribution of S content is extremely uneven-a peak-shape distribution appears in Figure 6b . The average content of S reaches a minimum of 0.024% in the scanning center for the sample processed by 0.8T, the peak-shape compresses, and the distribution of the average levels is still uneven.
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3.S The impact of magnetic field induce the element content at the bottom center of the samples change
The samples processed by magnetic fields of 0.25T and 0.8T were analysed respectively by ΟΡΑ, the corresponding data are shown in Table 2 . As shown in Table 2 
CONCLUSION
This experiments show that when the magnetic field intensity reaches 0.47T, the level of crystal grain refinement is best. A magnetic field of over 0.47T reduce refinement, which confirms that the effects of steady magnetic field on crystal grain refinement exert a suitable intensity. Thermodynamic and kinetic
properties must be considered simultaneously so that these optimal control parameters can be obtained. 
